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(54) cnocoB noryHEHMfl ByriinKAyMyKA 

(57) Pect)epaT: 

t/l3o6peTeHMe othocmtc5i x nonyHeHMio 

CMHTeTMMeCKMX KayMyKOB. B MaCTHOCTM K 

nonyHeHMK) 6yTvinKayMyKa. Cnooo6 nonyMeHMfl 
eyrn/iKayHyxa ocyinecTariflior nyrew 
conojiMMepMsai^nM n3o6yTMneHa m i/isonpeHa 
npM noHH)KeHHOi^ TeMnepaiype B npucyrciBUM 
KaianMaaTopa OpuAenfl - KpactJTca c 
Mcno/ib30BaHi^eM b KSMecTBe peaKi4M0HH0(t 
cpeAbi MeTKnxnopMAa c oSpaaoBaHkieM 
no/iHMepvi3aL4MOHHOk^ peaKUMOHHoi) cuecM 
TBepAoro no/iMMepa b Meri^/ixnopMAe c 
nocneAyioiMeM Aerasai^neM stom cMeoi. Cnoco6, 
oTHMMBioiMMCicR TeM, HTO nepGA Aeraaaqkiefi 
peaKL^MOHHyK) CMecb nponycKaioT nepea 
ruApoi^HKnoH, M3 nepMct)epMMHofi sohw KOToporo 
OT6HpaK)T noTOK, B03BpaLi;aeMbii4 Ha 
cononkiMepH3ai^kiK), a viz i^eHTpanbHov^ 30Hbi - 
noTox. HanpaanneMbik^ Ha AsraaaqkiK). 
klcxoAHbie KOMnoHeHTbi Ann non^^ienm 
OyTH/iKay^yKa cpopMHpyioTcn h3 no Kpat^nej^ 
Mepe OAHOii m3 HM)KenepeMHcneHHbix cMeceM: H3 
MCXOAHOi^ lUMXTbi 113 vi3o6yTii/ieHa, Maonpena m 
MerwixnopMAa; m3 BoaBpaiHoro noioxa m3 
rMApouMKnoHa m mcxqahoA uiMxrbi, 
cMeujHBaeMbie b mApocipyflHOM annapare; 
BbiujeyKaaaHHoro BosBparHoro noroKa ms 



niApoL^MKnoHa. BosBpaTHorc npoAYKta m3 
M3o6yTvineHa, MSonpeHa m MeTM/ixnopHA3 nocne 
Aeraaai^kiM BaaecM xayMyica, CMemviBaeMbie b 
rMApocrpyi^HOM annapare npM noABMe 
MOHOMepoB HenocpeACTBeHHO b 

nonnMepnaarop. KaTa/iii3aTopHbift pacTBop 
noAatoT B n)o6ov^ noiOK. B03Bpau4aeMbiC) na 
cononviMepkiaai^Mto jim6o b nonMMepkiaarop. 2 
Mn.. 1 Ta6n. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber Is obtained via isobutyiene/isoprene 
copolymerizatlon at lowered temperature in 
presence of Friedel-Crafls catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus: above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them Into potymerizator. Catalytic 
solution is introduced into any stream 
returned Into copolymerization stage or into 
polymerizator. EFFECT: enhanced process 
efficiency. 2 dwg, 1 tbi, 5 ex 
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M3o6peTeHMe OTHocMTcn k no/iyneKMio 

CVlHTeTMMeCKMX KayMyKOB, B MaCTHOCTM K 

nonyMBHUJO OyTunicayMyKa. 

H3BecTeH cnoco6 noJiyMewvin OyTunKayMyxa 
nyieM cono/inMepMsauuM M3o6yTwneHa w 
kiaonpena. b KoropoM b KaqecTae peaxi^iiOHHofl 
cpeflbi Mcno;ib3yeTCfl yrneaoAOpoiAHbifl 
pacTBOpMTe/ib, B nacTHOCTM n3oneHTaH, a An« 
idHkiL^MMpoBaHMj) peatci^MH nojikiMep^aai^MM 
vtcnoiibsyeTCfl npoTOHHpoBaHHbivt KOManexc 
Mera/uiopraHMMecKoro coeAMHeHMn. 
TeMnepaTypa no/inMepkiaautiM oocraanneT or 
-70 AO -90°C. Hocne no;iviMepM3aTopa 
peaKi^MOHHyK) cMecb HanpaanjiioT Ha craAMio 
BbiAeneHMfl H cyiiJKM Kaynyica (CnHTerMMecKi^A 
KaynyK noA peAaKMMefl kl.B. fapMOHOBa. Jl.: 
Xmmmp. 1983 r.. crp. 299-300). 

OcHOBHbiM HeAOCTaTKOM 3Toro cnoco6a 

PB/lflGTCfl BblCOXafl Bfl3K0CTb nOHyMaJOlAMXCfl 

pacTBOpoB. He no3Bonn)0ii;aR paCorarb c 
BbicoKoii KOHi^eHTpauvteR Kay^yxa b 
peaKuvioHHOH cpeAe. 

HaM6onee ennaicMM k npeAnaraeMowy 
«BnfleTc« cnocoO nonyMeHnfl eyrnnKaywyKa 
nyreM cono/iMMepM3ai^MM M3o6yTHneHa c 
MSonpeHOM. TAe s KaMecree peaKuiiOHKOM cpeAbi 
McnofibayeTCR MeTunx/iopMA. He Ranntou^Hi^cfi 
pacTBopMTexieM Ann 6yTkmKayHyKa, a Ann 
kiHHL^nkipOBaHkifl peaKi^Mki nojiviMepki3ai|kiM 
ncnonbsyeTCfl KarannBaTop OpMAe/iH - 

Kpa0TCa. B MaCTHCXJTM a/llOMMHMi^X/lOpMA. 

TeMneparypa nonMMepnaai^MM cocraanneT OT 
-60 AO -100°C. npM 3T0M oGpasyjoinniacn Kay^yK 
HaxoAHTCfl B peaKL^MOHHOi^ cpeAe b BbiAe 
TOHKOAMcnepcHOi^ cycneH3MM. Docne 
no;iMMepM3aTopa peaKL;noHHyK) cwecb 
Hdnpaa/inioT Ha ctbamio BbiAeneHHn \a cyiuKM 
KaywyKa (6.M. Co6oneB. M. B. BopoAMHa. 
npOMbiuj/ieHHbie CHHTeTMMecKMe KaynyKH. M.: 
XMMMfl, 1977 r.. crp. 175-177). 

OCHOBHbIM HeAOCTaTKOM 3Toro CHOcoCa 
nanneTcn cbomctbo wenrnx MaciMi^ 
ar/iOMepkipoBaTbCfl, npeBpaiAancb b kom, 
Haiinnaib na BHyipeHHue ycrpoi^cTBa peaiaopa 
M, b peaynbTare, npuBOAHTb k npeKpaiMennK) 
npoL^ecca n BbiBOAy peaicTopa na npovtbiBKy, 

npHMBM C POCTOM KOHL^eHTpaUMM B 

nojiMMepnaaiope BoapaciaeT BepofliHOCTb 
aarpnaHeHkifl peaKi(wiOHHoro npocTpaHCTsa 
CKnoHHbiM K amoMepauMvi ki np^nMnaHHio 

nOJIMMepOM. TaKMM 06pa30M, B AdHHOM 

npoL^eoce Heo6xoAMMO BbiGnpaTb onrMManbHbie 
ycnoBMfl Me>KAy AHMTe/ibHOCtbio HenpepbiBHOfl 
pa6oTbi M KOHLieHTpai^Mef) no/iMMepa b 
peaiaope. 

3aAaMefl HacTosiAero M3oepeTeHMB 
qB/iflercfl yBennneHne npoAonjKHTeJibHOCTM 
wenpepbiBHOf^ pa6oTbi no/iMMepMaaropa npM 
yBe/iHMeHHb(x KOHuenrpauMRX no/ikiMepa B 
peaiqbioKHOit CMecM. nociynaiOL^eft Ha 
Aeraaai^MK). cnwKeHMe aHeproaaTpar m 
yae/iMMeHMe npoM3BOAMTe/ibHOCTM npoueoca. 

YKaaaHHbiA peay/ibTar AOCTMraeTCfl 
npeAnaraeMbiM cnoooGoM no/iyv^eHMp 
6yTMjiKay^yKa nyreM cono/iMMepHsaMMM 
M3o6yTMneHa m nsonpena npM noHMJKeHHOM 
Tewneparype b npHcyrcrsMn Kaiajinsaropa 
optiASJiP - Kpa4)Tca c kicno/ibsosaMuieM a 
KaMecTBe peaKi^kioHHo^ cpeAbi MexvinxnopMAa c 
o6pa30BaHM8M no;iMMepii3auviOHHOvi 
peaxuMOHHov^ CMecv\ iBepAoro norti^Mepa b 
MernnxnopuAe c nocneAytoiMei^ Aera3aqMei% 
3T0v^ CMecH, npkiMeM nepeA Aera3aL4Hej) 
peaKUMOHHyK) Maccy nponycKaicT nepea 
ruApOHMKnoH, m nepiic|)epMfiHO^ aoHbi xoroporo 
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OT6iipaiOT norox. BoaBpau^aeMbifl Ha 
no^MMepMaai^Mio. a m3 i^eHrpa/ibHofi aoHbi - 
noTOK. HanpaenneMbiM Ha AerasauMio. 

KoMnoHSHTbi Ann noxiyMeHMn 6yTMnKaywyKa 
0opMMpyK>Tc$i kia, no icpa^iHev^ Mepe. oahoA Ma 
HvoKenepeMMc/ieHHbix CMeceii: 

- McxoAHan lUMXia m3 M3o6yTM/ieHa. 
M3onpeHa m MeTHJixnopviAa, 

• BbiujeyKaaaHHbiv^ BoaaparHbif^ norox H3 
nvipoL^MKnoHa m vicxoAHan ujMxra. 
CMeujuaaeMbie b TMApocrpyAHOM annapare npM 
nQAdne mx b no/iMMepMaaTop. 

- BbiujeyKaaaHHbii) BoaBparHb^i^ noroK via 
iMApouMKnoHa, BoaaparHbift npoAy^r viz 
MaobyrH/ieHa, kiaonpena m Meritnx/iopMAa nocne 
AeraaaqMvi BaaecM xayMyica, CMeiUMBaeMbie a 
oTAe/ibHOM FMApocrpyi^HOM annapare. npn 
noABMe ncxoAHbix MOHOMepoa 
HenoqseACTBeHHO a nonnMepMaarop. npn stom 
KaianviaaropHy^t pacraop noAaior /ivi6o b 
nonviMepviaarop. ;im6o b /iio6oR m3 BoaaparHbix 
noroxoB. 

PMApocrpyf^Hbiit annapar npeAcraBJiner 
co6ofl rMApocrpyi^HbiC) Hacoc h cnyxvir Ann 
ocyu^ecTBneHMR npOL^ecca eaanMHoro 
nepeMeujMBaHvin BbiiueyxaaaKHbix noroxoB m 
nocneAynii^ero hx coBMecTHoro 

TpaHcnopTMposaHMR. 

npoqecc nony^enun SyTM/iKayMyxa 
ocyu^ecTBnnercn no cxeMe. iiaoGpaKeHHof^ na 
c|)Mr.1. 

CMBCb MOHOMepoa B pacTBope 
MeTHHxnopMAa (uMxry) noAaior (norox 1) b 
peaxrop 2 Mepea uiryi^ep 3. OAHoepeMeHHo b 
peaxTOp 2 Mepea luryqep 4 noAaior pacTBop 
x/iopMAa arDOMMHMB B MeTHjixnopMAe (norox 5). 
PeaxMMOHHyio CMecb MHTencMBHo 

nepeMeujMBaior MHoronpycnoi^ Mema/iKoR 6. 
TeMneparypy b peaicrope 2 BbiAepxcMBator 
M3MeHeHMeM noAaHM KarannaaiopHoro 
pacTBopa. 

B3Becb o6pa30BaBiuerocH eyTunKaynyxa 
HanpaannioT (norox 7) b i4M/inHAPM*^ecKyK) nacTb 
ruApomixnoHa 8 no xacarenbHoC^ x crenxe. 
CycneH3Mfl xayMyxa, npHoGpeian Bpaii^arenbHoe 
ABM^xeHkie M npoxoAn CHanana 
MMJiMHApHMecxyio, a aareM h KOHMHecxyio nacTb 
rMApoL^MxnoHa 8 h roa Aei^crBHeM 
i^eHTpoGexHof) Ckinbi. paaAe/inercn Ha Aaa 
noroxa, or/iMMatoiuMecn no n/ioTHOcrti. Menee 
nnornan nacrb pacnonaraercfl b i^eHrpanbHoCl 
MacTM ruApoi^nxnoHa. a 6o/iee nnornan 
oiepacbiBaercB na nepMct)epnK). Menee 
njioTHyw Macrb noroxa, coAepxainyw b 
KOHqeHTpMpoaaHHOM BHAe Haki6onee xpynnbte 
MacTMUbi xayMyxa. BwaoAnr Mepea luryqep 9 
mApouHKnona 8 noroxoM 10 a Aerasarop 11, 
TAe npOkisBOAnr ornapxy MerM/ixnopnAa m 
HeaanorMMepHaoaaBUJMXcn MonoMepoa 
(BoaaparHoro npoAyxra) or xayMyxa. 
BoaBparHbii) npOAyxr (norox 12) Hanpaannior na 
nepepa6oTKy. nocne cooTBercrayioiAei^ 
noAroTOBXH. aaxniosaioiMeAcn a BbiAeneHMii 
npoAyxra, npMroAHoro Ann nonnMepHaaqMM 
(CMecb: MeTM/ix/iopnA. M3o6yrM;ieH. naonpeH), 
BoaeparHbiA npoAyxr HanpaBnn)or na 
npMroroBneHMe ujmxtw. Bonee n/iornufl norox 
13. coAepxaiAkij^ b pa36aB/ieHHOM BkiAe Menxne 
Macrvmw xayMyxa. Mepea luryt^ep 14 
rMApoi4MKnoHa 8 nacocoM 15 Mepea 
perynkipytoiAHH xnanan 16 Hanpaannior b 
peaxrop 2 Mepea luryi^ep 17. Bo apoMR 
npoLiecca perynvtpyior pacxoA noroxa 13 vi 
ctiMKCHpyiOT ero pacxoAOMepoM 18. aaMepnior 
KOHi^eHTpaitMio xayMyxa a nonMMepMaarope n b 
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rMApoL^MKfiOHa a 
yBenMHHBaercn 
nocrynaiomei^ Ha 

riOCKO/lbKy nOTOK 



noTotce. nociynaiomeM Ha Hacoc 1 5. flnn oTBOfla 
Terma. oCpaayiOLuerocn b peay/ibTare 
npOTeKanvin peaKi^MH nor\mep]/\zai\m, m aha 
noAaep)KaHM« HeoSxofltiMofl levinepaTypw no 
Bbicoie peaKTopa b roHKax 19 m 20 b 
TennoodwieHHue aneMeHTU 21 noflaioT hotokom 

22 jKVIAKHCi 3TM/ieH. KOTOpblit BblBOAflT B 

napoo6pa3HOM B\Af\Q hotoxom 23. B stom 
npoqecce aa cmbt BbiBo/ja wa Aeraaaumo 
npenMymecTBeHHO Kpynnux nacTm^ nojinwepa 
(noTOK 10), KOTopwe HanOonee CKnoHHw k 
amoMepauMM m HajnunaHk^io na BnyrpeHHue 
ycTpOMCTBa, CHu^aeicfl BepojiTHOCTb 
aarpnaneHvifl nonviMepHsaropa. B peay/ibTare 
oT6opa pa36aBneHH0f4 cycnensMki 
nepM4)ept«ii%H0(^ sohu 
3HaMHT6nbH0it CTeneHM 
K0Hi^eHTpai4Mfl cycneH3kiM. 
fleraaai^MK) (hotok 10). 
pasOaBJieHHOi^ cycneHSHH (noTOK 13) 
HanpaB/i$iioT oCpaTHO b no/iviMepvisaTop, a oh 
npaKTMMecKH He coAepKnr KpynHbix nacTifiL^ 
nojiMMepa, BpeiMn npe6biaaHM$i KpyriHbix Macr^i^ 
B peaKqMOHHOi^ aoHe coKpauiiaeTCA, mto 
CnaronpuPTHO orpaxaeTCfl Ha 
npoAOJixMTe/ibHocTH nenpepbiBHoJ^ pa6oTbi 
peaKTopa. Hotok pasCaB/ieHHoC^ cycneHSkibi 
(noTOK 13), HanpaBnneMbiR b nojiMMepMsaTop. 
cHM)KaeT KOHueHTpauMK) nojiMMepa b hgm, mto 
Taxxe yMeHbtuaer BeponrHOCTb 3a6M8KM 
no/i«Mepn3aTopa. 

Ha 4)Mr.2 naoCpajKeHa cxewa Bapkianra 
ocyi4ecTB;ieHHfl cnoco6a, Kor^a nacoc 15 
aaMeweH rkiAPOcrpyiiHbiM annaparoM, b kotopom 
B KanecTBe pa60Hefi mmakoctm vicnoJibayioT 

lUMXTy. 

Cyu^HOCTb i^aoGpereHMfl mjiKx:TpvipyeTcn 
cneAyKJiAkiMM npkiuepaMvi. 
ripuwep 1 

DpOL^ecc noJiyMeHun 6yTMJiKayMyKa 
ocyiMecrannnvi no cxeue, HsoCpaKeHMOk^ na 

CMecb MOHOMepoB B pacTBope 
K/ieninxnopi^Aa, coAepKau^yio 25 Mac.% 
M3o6yTMneHa, 0.5 Mac.% MSonpeHa m 74,5 Mac.% 
MBTvinxnopnAa (lUMXTy) noAaBajiM b peaKTOp 2 
Mepea iDiyuep 3 b KonnnecTBe 15 t/m. 
OAHOBpeMeHHO 6 peaKTOp 2 Mepes mryuep 4 
noAaaaJiM pacTBOp xnopMAd aniommn b 
MeTMjixjiopkiAe c KOHueHTpai4kieC4 0,1 Mac. %. 
PeaKunoHHyio cwecb viHTeHCMBHo 
nepeMeujkiBa/iM MHorofipycHoii MeiuaiiKOM 6. 
TeMnepaTypy b peaiaope 2 BbiAep}KkiBajiM b 
npeAsnax MHHyc92 - MUHyc 88°C, perncipupyn 
ee TepMOMeipaMM conporuBneHUH b TOMxax 19 
\a20. 

BsBecb oGpasoBaBLuerocA 6yTMnKayMyKa 
Hanpaajifl/iM (noTOK 7) e riiAPOUMKnoH 6. Menee 
nnoTHyio MacTb noTOKa, coAepxau^yK) a 
KOHL|eHTpkipoBaHHOM B\A/\e HabiOonee Kpynnue 
MacTMUbi KayMyKa, bwboam/ih nepea turyuep 9 
mApOMHKnoHa 6 b Aerasarop 11. Bonee 
nnoTHbiff noTOK, copfipMa\i\¥ii^ b pa36aB/ieHHOM 
BkiAe MBJiKiiie HacTMUbi KaysyKa, Mepea luryuep 
14 r^ApounKnoHa 8 nacocoM 15 Mepes 
peryjiHpyioLmiii K/ianan 16 nanpaB/iR/in b 
peaKTOp 2 Hepe3 tuTyi^ep 17. Bo BpeMH 
npoL^ecca perynnpOBa/iM pacxoA ot Hacoca 1 5, 
aaMepji/iM KOHL^eHTpaL^HK) KaywyKa b 
no/iiiMepifiaaTope m b noroxe 13, nocrynaiOLueM 
Ha Hacoc 15. KoHL^eHTpai^^to Kay^yKa b noToxe 
10, nocTynaioLMeM Ha orroHKy MerMJixjiopMAa m 
He3anoniiMepM30BaBujifixcA MOHOMepoB, 
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onpeAe/iJiJiM no nonynenHOMy KayMyKy. npoi^ecc 
npoBOAnnn Ao Tex nop. noKa MoinHocTb Ha sary 
MeiuanKii 6 He npeBbicM/ia HOMMHan. 
npMMep 2 

ripouecc npoBOAM/iM tbk Me, KaK b npMwepe 
1, HO KaTannsaTopHbifl paciBop (noTOK 5) 
noAaBajiM Ha BcacbiaaHvie naooca 15. a He b 
ujTyuep4. 

npk^Mep 3 

npoi^ecc npoBOAM/iM TaK ;Ke, Kax b npwwepe 
1, HO BMecTo Hacx)ca 15 Mcnonb30BanM 
rviApocTpyi^Hbifl annapaT, b kotopom paSonefl 

KMflKOCTbK) 6bl/ia UjHXTa (nOTOK 1) ((})Mr.2). 

npMMep 4 

npoi^ecc npoBOAMnii TaK xce. KaK a np^Mepe 

3, HO cMecb MOHOMepOB 8 peaKTop noA^aafiM 
oTAe/ibHo B uiTyuep 17. a paGoMei^ MMAKOCTbio 
6bui B03BpaTHbiM npoAyKT nocne Aerasai^nM 
B3BecH KayMyKa, C0Aep>Kat^viR 3-5% 
M3o6yTM/ieHa. 

RpviMep 5 

RpoL^ecc npoBOAM/iM laK xce, KaK b npviMepe 

4. HO KarantisaTopHbiA paciBop noAasaAti b 
noTOK BoaBpaiHoro npoAyKra nocne Aerasai^nM 
B3BeCM KayMyKa, HanpaBnneMoro Ha 
ruApocrpyMHbm annapaT. 

Pe3y/ibTaTU, nonyMeHHue a np^Mepax 1-5, 
npHBOAeHu B Ta6AMi4e b cpaBHeHMM c 
KOHTpo/ibHbiM npo6eroM (no npoTOTMny). 

Bo Bcex npMMepax AOCTMrHyro 
SHaMHTe/ibHoe yae/ikiMeHHe KOHL^eHTpai^Hvi 
no/inwepa b cycneH3MM, nocTyna»ou4eJi Ha 
Aeraaai^nK) (cTo;i6ei^ 7), mto npuBOAnT k 
coKpau^eHkiio 9Hepro3aTpaT, CHvuKeHMio 
KOHueHTpauHM nonmepa b peaxiope (cTo/iCeii 
6), MTO npMBOAMT K yBenMMeHMK) Anme/ibHOCTM 
HenpepbiBHoi^ pa60Tbi peaKTOpa (croxiGei^ 11) m 
npOMSBOAHTe/ibHocTM peaxTopa (CToji6eM 8) (cm. 
Ta6n.). 

OopMy/ia ki3o6peTeHMn: 

CnocoC nonyMeHMR 5yTn/iKayMyKa nyTeM 
cx)nonnMepn3a4Hki naoeyTujiena h M3onpeHa 
npyi noHVDKeHHoi^ TewnepaType b npucyTCTBMM 
KaTa/iMsaropa OpMAe/ifl • Kpa(t>Tca c 
licno/ibdOBaHMeM b KaMecree peaKi^MOHHOif 
cpeAbi MeTbinxjiopviAa c oOpaaoBanvieM 

n0J1HMepM3aL|M0HH0M peaKUMOHHOf^ CMeCH 

TBepAoro nojinMepa b MSTiinx/iopnAe c 
nocneAy»ou^eii AerasaMneii oroii cwecH. 
OTnMMaK}LAii(icfl reu, mto nepeA Aerasauviev^ 
peaKL^MOHHyio CMecb nponycKatoT Mepes 
niApoL^viKnoH, MS nepti^epiii^HOff soHbi KOTOporo 
OTGMpatoT noTOK, B03BpaiAaeMbi^ Ha 
conoAkiMepkiaaq^io, a h3 i4eMTpa/ibH0P^ soHbi • 
noTOK, HanpaanaeMbifl Ha AerasaqnK). npn stom 
MCXoAHbie KOMnoneHTbi Ann nonyMeHvi« 
6yTuinKayMyKa 4)opMkipyioTCfl hs no Kpaf^nei^ 
Mepe QAHoi) MS HM}KenepeMMcneHHyx CMeceA: 
McxoAHap uji/ixra kis ki3o6yTH/ieHa. Msonpena m 
MeTiuix.nopMAa; BULueyKasanHbii^ BosBpaTHbiC^ 

nOTOK M3 rHApOUMKHOHa M MCXOAHafl UJMXTa, 

CMeuJkiBaeMbie b r^ApocTpyi^HOM annapaTe npn 
noAaMs hx b nonnMepMaaiop; BbiiueyKaaaHHbifl 
B03BpaTHbl« nOTOK MS fHApouMKnoHa. 
803BpaTHbiM RpQAyKT M3 M3o6yTM;ieHa. Msonpena 
M MeTMjixjiopMAa nocne Aerasai^kiM essecM 
KayMyKa, CMeuMBaeMbie b OTAe/ibHOM 
rMApocTpytiHOM annapaTe, npki noAane 
MCXOAHblX MOHOMepOB HenocpeACTBeHHO b 
nonnMepusaTop, npn stom KaTajinTnaaTopHbiii 
pacTBOp noAaKjT hmSo b noriMMepnaaTop, jim6o b 
nio6oi^ K3 BosapaTHbix noTOKOB. 
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